Role of PKC in the late phase of microvascular protection induced by preconditioning.
We hypothesized that the late phase of microvascular protection induced by ischemic preconditioning or by adenosine is protein kinase C (PKC) dependent. The cremaster muscle of male Sprague-Dawley rats underwent 45 min of ischemic preconditioning and, 24 h later, 4 h of warm ischemia followed by 60 min of reperfusion. To mimic the effects of IPC, adenosine (ADO; an adenosine receptor agonist) or 4-phorbol 12-myristate 13-acetate (PMA; a PKC activator) was delivered to the vascular network of the cremaster 24 h before the prolonged ischemia via local intra-arterial infusion. To block the microvascular protection induced by ADO or IPC, chelerythrine (CHE; a PKC blocker) was given by local intra-arterial infusion prior to the administration of ADO or the initiation of IPC. Microvascular responses in the cremaster muscle to ischemic preconditioning or pharmacological preconditioning were determined by measuring terminal arteriole diameter and capillary perfusion using intravital microscopy and by the evaluation of the endothelium-dependent nitric oxide system in terminal arterioles. Blockade of PKC using CHE on day 1 eliminated both ADO- and IPC-induced microvascular protections seen on day 2. However, the microvascular protection induced by the administration of PMA (without IPC) that was given 24 h before the 4 h of warm ischemia/reperfusion was significantly better than the control group response (sham IPC), but was not as good as the protection induced by IPC or ADO alone. The overall results from these studies suggest that ischemic or ADO preconditioning induces late-phase microvascular protection in skeletal muscle by a PKC-dependent mechanism.